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ABSTRACT: In this paper, we introduce the notion of intuitionistic fuzzy soft ideal in intuitionistic fuzzy soft set 
theory. Also we introduce the concept of intuitionistic fuzzy soft local function. These concepts are discussed with 
a view to find new intuitionistic fuzzy soft topologies from the original one. The basic structure, especially a basis 
for such generated intuitionistic fuzzy soft topologies also studied here. The notion of compatibility of 
intuitionistic fuzzy soft ideals with intuitionistic fuzzy soft topologies is introduced and some equivalent 
conditions concerning this topic are established here. Finally we introduce intuitionistic fuzzy soft-I-open set, 
intuitionistic fuzzy soft pre-I-open set, intuitionistic fuzzy soft semi-I-open set, intuitionistic fuzzy soft-a-I-open 
set and intuitionistic fuzzy soft-B-I-open set and discuss some of their properties. 
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INTRODUCTION 

The concept of soft sets was introduced by 
Molodtsov in 1999 [1]. The theory of soft sets as a 
new mathematical tool for dealing with uncertainties 
was Initiated. He has shown several applications of 
this theory in solving many practical problems in 
economics, engineering, social science, medical 
science, etc. Later other authors like Maji, Biswas and 
Roy [2] have further studied the theory of soft sets 
and used this theory to solve some decision-making 
problems. The concept of a fuzzy set was introduced 
by Zadeh in 1965 [3]. Intuitionistic fuzzy set as 
generalized fuzzy set is quite interesting and useful 
in many application areas. The concept intuitionistic 
fuzzy set become more meaningful, resourceful and 
applicable since it includes the degree of 
belongingness, degree of non-belongingness and the 
hesitation margin Atanassov in 1994 [5], 1999 [6]. In 
2001 [7] and 2004 [8], Szmidt and Kacprzyk proved 
that intuitionistic fuzzy sets are pretty useful in 
situations when description of a problem by a 
linguistic variable given in terms of a membership 
function only seems too rough. Coker and Saadati in 
1988 [9] defined the notion of intuitionistic fuzzy 
topology and _ studied the basic concept of 
intuitionistic fuzzy point [10]. The concept of an ideal 
in topological space was first introduced by 
Kuratowski in1966 [11] and Vaidyanathswamy in 
1945 [12]. They also have defined local function in 
an ideal topological space. Further Hamlett and 
Jankovic in 1990 [13] studied the properties of an 
ideal topological spaces and they have introduced 
another operator called Y-operator. They have also 
obtained anew topology from original ideal 
topological space. Using the local function, they 
defined a Kuratowski closure operator in new 
topological space. In this paper, we introduce the 
notion of intuitionistic fuzzy soft ideal in 
intuitionistic fuzzy soft set theory. Also we introduce 
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the concept of intuitionistic fuzzy soft local function. 
These concepts are discussed with a view to find new 
intuitionistic fuzzy soft topologies from the original 
one. The basic structure, especially a basis for such 
generated intuitionistic fuzzy soft topologies also 
studied here. The notion of compatibility of 
intuitionistic fuzzy soft ideals with intuitionistic 
fuzzy soft topologies is introduced and some 
equivalent conditions concerning this topic are 
established here. Finally we introduce intuitionistic 
fuzzy soft-I-open set, intuitionistic fuzzy soft pre-I- 
open set, intuitionistic fuzzy soft semi-I-openset, 
intuitionistic fuzzy  soft-a-Il-open set and 
intuitionistic fuzzy soft-B-I-open set and discuss 
some of their properties. 


2. Preliminaries 


Definition 2.1.[1] Let X be an initial universe set and 
E be a_ set of parameters. A_ pair 
(F, E) is called a soft set over X if only if F is a 
mapping from E into the set of all subsets of 
the set X, i.e., F: E— P(X), where P(X) is the power set 
of X. 


Definition 2.2.[4]An intuitionistic fuzzy set A over 
the universe set X can be defined as follows 


A ={(x, Ha(x), va(x)): x © X} 


Where the function pa: X > [0, 1] andva: X > [0, 1] 
with the propertyO spa(x) + va(x) < 1 for each 
x€X.The values pta(x) and va(x) represent the degree 
of membershipand non-membership of x to A 
respectively. 


Definition 2.3.[4] LetA ={(x, pa(x), va(x)): xEX} and 
B ={(x,p18(x), va(x)): xEX}be intuitionistic fuzzy sets of 
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X. Then 


i) A GB if and only if pa(x) < p(x) and va(x) 2 
va(x),for all xeEX. 


ii) A= Bifand only ifA SB and B GA. 
iii) A°={(x, va(x), fa(x)): xEX}. 


iv) ANB ={(x, min{ja(x),pe(x)}, max{va(x),ve(x)}): 
x€X}. 


v) AUB ={(x, max{pa(x),He(x)}, min{va(x),ve(x)}): 
x€X}. 


Definition 2.4.[4] An intuitionistic fuzzy set A over 
the universe set X definedas A={(x, 0,1): xEX} is said 
to be intuitionistic fuzzy null set and is denoted by 0. 


Definition 2.5.[4] An intuitionistic fuzzy set A over 
the universe set X defined as A = {(x, 1,0): xEX} is 
said to be intuitionistic fuzzy absolute set and is 
denoted by 1. 


Definition 2.6.[14] Let X be an initial universe set 
and E be the set of parameters. Let P(X) denote the 
collection of all intuitionistic fuzzy subsets of X. Let 
ACE. A pair (F, A) or (Fa) is called an intuitionistic 
fuzzy soft set over X where F is a mapping given by F: 
A >P(X). 


In general, for every e €A, F(e) is an intuitionistic 
fuzzy set of X and it is called intuitionistic fuzzy 
valueset of parameter e. Clearly, F(e) can be written 
as an intuitionistic fuzzy set such that F(e) = {(x, 
a(X),va(x)): x EX:}. 


Definition 2.7.[14]Let Fa and Gz be two intuitionistic 
fuzzy soft sets over X. we say that Fa is an 
intuitionistic fuzzy soft subset of Gs and write FaGGs 
if 


(i) ASB. 
(ii) For all e€A, F(e) SG(e). 


Definition 2.8.[14] Let Fa and Gs be two 
intuitionistic fuzzy soft sets over X. Then Fa=Gz if and 
only if FaAGGs and Gs Fa. 


Definition 2.9.[14]Let Fa and Gs be two intuitionistic 
fuzzy soft sets over X. Then 


Union FaUGs= Hc where C = AUB and for alle € C 


F(e) ifeeA—B 
H(e) = 4 G(e) ifeEeB-A 
F(e) U Ge) ifee ANB 


Intersection FaNGs= Hc where C = ANB and for alle 
€ C, H(e) = F(e)NG(e). 


Definition 2.10.[14] Let Fa be an intuitionistic fuzzy 
soft sets over X. Then the complement Fa is denoted 
by Fiand is defined by (F, A)°= (F°, A), whereF* : A> 
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P(X) is a mapping given by F‘(e) = (F(e))‘for alle € 
A. Thus ifF(e) = {(x, pr¢e)(X),vrre)(x)): x € X},then for all 
e € AF(e) = (F(e))* = {(&vere(X), [rcey(x)): x © X}. 


Definition 2.11.[14]An intuitionistic fuzzy soft set Fa 
over X is said to be null _ intuitionistic 
fuzzy soft set and is denoted by @, if and only if for 
alle€A, F(e)={(x, 0,1): xeEX}, where O is the 
membership function of the null fuzzy set over X and 
1 is the membership function of the absolute 
intuitionistic fuzzy set over X. 


Definition 2.12.[14]An intuitionistic fuzzy soft set Fa 
over X is said to be an absolute intuitionistic fuzzy 
soft set and is denoted by 1 if and only if for alleeA, 
F(e)={(x,1,0): xEX}. 


Definition 2.13.[15] Let Fa and Gs be two 
intuitionistic fuzzy soft sets over X. We define the 
difference of Fa and Gz as the intuitionistic fuzzy soft 
Hc written as Fa - Gp = Hc where C = ANB and for all e 
€C,x EX, Ln(ey(k) = min(pHF(e)(X),Ve(e)(X)) and vuie)(X) = 
max(vrre)(x), Here)(x)).- 


Definition 2.14.[16]An intuitionistic fuzzy soft 
topology t on (X, E) is a family of intuitionistic fuzzy 
soft sets over (X, E) satisfying the following 
properties 


(i)@, 1 Er. 

(ii) if Fy, Gp €t, then F, A Gp Et. 

(iii) if F,, Et for all w EA an index set, then 
Uzea Fa, €t. 


The triple (X, t, E) is called an intuitionistic fuzzy soft 
topological space. If F, €t, then the intuitionistic 
fuzzy soft sets F, is said to be intuitionistic fuzzy soft 
open set.An intuitionistic fuzzy soft set F, over X is 
said to be an intuitionistic fuzzy soft closed set in X, if 
itscomplement F, belongs to t. 


Definition 2.15.[17]Let (xX, t, E) be an intuitionistic 
fuzzy soft topological space and let Fa be an 
intuitionistic fuzzy soft set over (X, E). The 
intuitionistic fuzzy soft closure of Fa is defined as the 
intersection of all intuitionistic fuzzy soft closed sets 
which contained Fa and is denoted by cl(Fa) we write 
cl(Fa) =A{Gz : Ge is intuitionistic fuzzy soft closed and 
FaGGo}. 


Definition 2.16.[17]Let (X, t, E) be an intuitionistic 
fuzzy soft topological space and let Fa be an 
intuitionistic fuzzy soft set over X. The intuitionistic 
fuzzy soft interior of Fa is defined as the union ofall 
intuitionistic fuzzy soft open sets content in Fa and is 
denoted by int(Fa). We write 


In t(Fa) =U{Gz : Ge is intuitionistic fuzzy soft open 
and Gp CF4}. 


Definition 2.17.[17]Let (X, t, E) be an intuitionistic 
fuzzy soft topological space and let Fa be an 
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intuitionistic fuzzy soft set over X. Anintuitionistic 
fuzzy soft point er is said to be in anintuitionistic 
fuzzy soft set Ga, denoted by er€Ga if for the element 
e €A,F(e) < G(e). 


Definition 2.18.[17]Let (X, t, E) be an intuitionistic 
fuzzy soft topological space. An intuitionistic fuzzy 
soft set Fa is a neighborhood of an intuitionistic fuzzy 
soft set Gs if and only if there exists an intuitionistic 
fuzzy soft open setQc€t such that Fa QcGGz. 


Definition 2.19.[17]Let (X, t, E) be an intuitionistic 
fuzzy soft topological space. An intuitionistic fuzzy 
soft set Fa is a neighborhood of the intuitionistic 
fuzzy soft point er€Faif there exists an intuitionistic 
fuzzy soft open set Qc Et such that erEQc EFa. 


3. Intuitionisticfuzzy soft ideal topological spaces 


Definition 3.1. A non-empty collection of 
intuitionistic fuzzy soft sets fof a soft set X is called 
an intuitionistic fuzzy soft ideal if the following 
properties are satisfies. 


(i) If FaE f and Gs€ then FaUGsé T. 
(ii) If FaE f and GCF, then Gs€ J. 


Example 3.1.Let (X, t, E) be an intuitionistic fuzzy 
soft topological space. Then 


1. If 7 = {@}. Then / is an intuitionistic fuzzy soft ideal 
on (X, E). 


2. If I = {1}. Then / is an intuitionistic fuzzy soft ideal 
on (X, E). 


3. If = {G, Fa, Gs}, where Fa = {F(e1) = {(a, 0.7, 0.2), 
(b, 0.9, 0.1)}, F(ez) ={(a, 0.3, 0.6), (b, 0.6, 0.2)}} and Gs 
= {G(e1) = {(a, 0.6, 0.3), (b, 0.7, 0.2)}, G(ez) = {(a, 0.2, 
0.7), (b, 0.4, 0.5)}}. Then T is an intuitionistic fuzzy 
soft ideal on (X, E). 


Definition 3.2. Let (X, t, E) be an intuitionistic fuzzy 
soft topological space and let] be an intuitionistic 
soft ideal on (X, E). Then the triplet (x, t, ip) is called 
intuitionistic fuzzy soft ideal topological space. 


Definition 3.3.Let (X, t, E) be an intuitionistic fuzzy 
soft topological space and let/ be an intuitionistic 
soft ideal on (X, E). The intuitionistic fuzzy soft local 
function Fa with respect to t and/is denotedby F4(t, 
1) or F4 and defined as 


Fa = Uf{er€X : FaNQc#/for every QcEt}. 


Theorem 3.1.Let (X, t, E) be an intuitionistic fuzzy 
soft topological space and let/ and fbe any two 
intuitionistic softideal on (X, E). Let Fa and Gg are two 
intuitionistic fuzzy soft set. Then 


() 8 =6. 
(ii) FaGGs= FA € Gp. 
(iit) (F, 0 Gg)*= Fi 0 G3. 
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(iv) (F, A Gg)* © FA A GR. 

(v) 1 SJ>FaV) S Fad). 

(vi) Fa Scl(Fa). 

(vii) Fais an intuitionistic fuzzy closed soft set. 


PROOF 
(i) Obvious from Definition 3.3. 


(ii) Let erEX. Suppose FaGGs. Therefore we have 
FaGGs which implies thatFaNQcE GsAQc, QcEt. 
NowF, = {erEX: FaNQc¢/for every QcEt}EferEx: 
GaNQc¢/for every QcEt} = GR.Therefore F, € G5. 


(iii) Let er€ (F, 0G)". Now(F,UGg)" = {er€X: 
(F, U Gg) AQcEI, for every QcEt}>{erEX: 
(FaNQc)U(GsAQc) Zi, for every QcEt }=>{er€X: 
(FaNiQc)Zfor(Gs AQ) Zi, for every QcEt }> ferEX: 
FaNQc¢l, for every QcEt } or {erEX: GeAQc¥I, for 
every QcEt }=>er€ FA U Gp. Therefore 
((F, U Gg)* & Fx 0 Gg. Again we have FaG FaUGs and 
GsGFaUGs. From (ii) we have Fa © (F, U Gg)*and 
G3 © (F, U Gg)*.ThereforeF, U Gp & (F, U Gp)”. 
Hence (F, U Gpg)*=Fa U Gp. 


(iv) We have FaNGs€ Fa and FaNGe& Gs. From (ii) we 
have(F, 1 Gg)* © F4 and (Fa A Gg)* & G3. 
Therefore (F, A Gg)* & Fa A Gp. 


(v) Let er€ Fa(). Then Qc F,¢J for every QcEt. 
Since [€ J. Then Qc F,¢i for every QcEt.Hence 
er€ F4(/).Thus Fa(J) & Fad. 


(vi) Assume that erécl(Fa). Then there exists 
QcEtsuch thatQcAiFa= GES. Hence er¢F,. Thus 
Fx Ecl(Fa). 


(vii) Clearly F, Ecl(F4). So let erEcl(FA). ThenQch FA 
# @for every Qc Et. Hencethere exists er EQcf FA. 
Thus e, €Qcand ey E F4. It follows that Qc(ep)AFa¢l 
for every Qc(e,)Et. This implies thatQcAFa¢/ for 
every Qc Et. So er€ Fa. This means that cl(FA)© Fa. 
Therefore F, = cl(Fa). 


Definition 3.4.Let (X, t, E) be an intuitionistic fuzzy 
soft topological space and let/ be an intuitionistic 
soft ideal on (X, E). The intuitionistic fuzzy soft 
closure operator of an intuitionistic fuzzy soft set Fa 
in (X, t, !) is definedas cl*(Fa) = FaU Fy. 


Theorem 3.2.Let (X, t, E) be an intuitionistic fuzzy 
soft topological space and let/ be an intuitionistic 
soft ideal on (X, E). Then if Fa© Gs, then cl*(Fa) 
E cl*(Gz). 


Proof. Since cl*(Fa)(x) = (FaU Fa)(x) = max{Fa(x), 
F4(x)}S max{Ga(x),Gp(x)} = cl*(Gs)(x). Hence cl*(Fa) 
E cl*(Gs). 


Definition 3.5.Let (X, t, J) be an intuitionistic fuzzy 
soft ideal topological space and letcl* : P(X) — P(X)be 
the intuitionistic fuzzy soft closure operator. Then 
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there exists a unique intuitionistic fuzzy soft 
topology over X finer than t, called the +*- 
intuitionistic fuzzy soft topology, denoted by t*(/) or 
Tt’, given by 

t* (1) = {Fa intuitionistic fuzzy soft: cl*(Fa) = Fa}. 


Example 3.2.Let (X, T, ip) be anintuitionistic fuzzy 
soft ideal topological space. Then 

1. If 1 = {O}. ThenF% = cl(Fa). Hence cl*(Fa) =cl (Fa) 
and t* =T. 


2. If f = {i}. ThenF4= @. Hence cl*(Fa) =Fa and t* 
=P(X). 


3.1ff € J. Then Fy (/)E F(/). Hence t* (HE t'(J). 


Theorem 3.3.Let (X, T, ip) be an intuitionistic fuzzy 
soft ideal topological space. Then 


B(I, t) = {Fa- Ge: Fa€t ,Gee J}. 
Is an intuitionistic fuzzy soft basis for the 
intuitionistic fuzzy soft topology t*(/). 


Proof. Sincel Et, 6 € /. Then 1-6 Ef, hence1, G EB 
and Oye) (Fai- Gx) =1. Also let (Fa- Gs), (F'a- G's)EB 
such that er€(Fa- Gs)A (F'a- G's) = (FaNF'a)- 
(GeUG's)EB. Thus £ is an intuitionistic fuzzy soft 
basis for the intuitionistic fuzzy soft topology t* (J). 


Corollary 3.1.Let (X, T, ip) be anintuitionistic fuzzy 
soft ideal topological space. Then t EB(/, t) € t*(/). 


Proof.immediate from Theorem 3.1 (v) and 
Theorem 3.3. 


4. Compatibility of intuitionistic fuzzy soft ideals 
with intuitionistic fuzzy soft topology 


Definition 4.1. Let (X, t, ip) be an intuitionistic fuzzy 
soft ideal topological space. We say that the 
intuitionistic fuzzy soft topology t is compatible with 
the intuitionistic fuzzy soft idealf, denoted by t ~, if 
the following holds for every intuitionistic fuzzy soft 
setFa: if for every intuitionistic fuzzy soft point er 
there exists QcEt such that QcAFa€ /, then Fa€ I. 


Theorem 4.1 Let (X, t, J) be anintuitionistic fuzzy 
soft ideal topological space and lett~/. Then the 
following are equivalent: 


(i) For every intuitionistic fuzzy soft set Fa, 
Fan FA =@. 

(ii) For every intuitionistic fuzzy soft setFa, 
(Fa—Fa)* = @. 

(iii) For every intuitionistic fuzzy soft set Fa, 
(Fa Fa)" =F4. 

Proof. (i) = (ii) Let Fa an intuitionistic fuzzy soft set. 

Since (Fa—F4)A(Fa—Fa)"= @. Then (Fa—Fa)” = @ by 

(i). 
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(ii) > (iii) Let Fa an intuitionistic fuzzy soft set. Since 
Fa=(Fa—(Faf Fa))O(Faf Fa)).Then 

FA=(Fa—(Fat Fa))U (Fat Fa))°=(Fa—(Fat Fa ))O(Fa 

A FA)*=@ O(Fan FA) *= (Fat Fay’. 


(iii) > (i) Let Fa an intuitionistic fuzzy soft set and let 


Faf\ Fy = @. Then Fa=(Faf Fa)* = (@)*= @. Hence Fa€ I. 


Corollary 4.1.Let (X, t, /) be an intuitionistic fuzzy 


soft ideal topological space and lett~/. Then (F,)*= 
FA. 


Proof. Let Fa an intuitionistic fuzzy soft set. 
SinceF4=(FafN Fq)°G(Fa)* from Theorem 4.1(iii). But 
we have (F4)*& F4 . Thus (F4)*= Fi. 


Theorem 4.2. Let (X, T, ip) be an intuitionistic fuzzy 
soft ideal topological space. Then the following are 
equivalent: 


(i) tH. 

(ii) For every intuitionistic fuzzy soft set Fa, Fa 
A Fa=@, Fa€ I. 

(iii) For every intuitionistic fuzzy soft set Fa, Fa - 
FA ET 


(iv) For every t*-intuitionistic fuzzy soft closed 
setFa, Fa-Fa EL. 

(v) For every intuitionistic fuzzy soft set Fa, if Fa 
contains no non null intuitionistic fuzzy soft 
setGs withGs€ Gp then Faé I. 


Proof.(i) > (ii) Let Fa an intuitionistic fuzzy soft set 
such that FaN FA= @. Then for every er€Fa and er¢F 
we have Qcf\Faé I for every QcEt. Thus Fa€ / by (i). 


(ii) > (iii) Let Fa an intuitionistic fuzzy soft set. Since 
(Fa - FA)A (Fa - Fa)’=(Fa AFa)A (Fa - Fa)’S (Fa 
A FA)M F4 = @. Then Fa- Fy € I by (ii). 


(iii) > (iv) Let Fa an t*-intuitionistic fuzzy soft closed 
set. Then Fa- F4 € Iby (iii). 


(iv) = (i) Let Fa an intuitionistic fuzzy soft set and 
assume that for every er€F, there exists QcEt such 
that QcAiFa€ Then er€F, . Hence Fa (Fa =@and 
since Fa U F, is t*-intuitionistic fuzzy soft closed set, 
we have (Fa U Fa) - (Fa U FA)’ Iby (iv). Hence (Fa 
O Fa) - (FaU Fa)*= (Fa Fa) - Fa = Fa€ @. Thus t~/. 


(iii) > (v) Let Fa an intuitionistic fuzzy soft set such 
that Fa contains no null intuitionistic fuzzy soft set Gs 
with Gs GR. Since Fa Fa © Fa = (Fa AFa)*. It 
follows that Fa A Fq G(Fa A Fa). By assumption, Fa 
7) Fa= @. Thus Fa = Fa - Fy € I by (iii). 


(v) = (iii) Let Fa an intuitionistic fuzzy soft set. Since 
(Fa - Fa) (Fa - F,)*=@ and Fa - Facontains no null 
intuitionistic fuzzy soft set Gs with GsE GR. Hence Fa - 
Fx € Iby (v). 
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Theorem 4.3. Let (X, T, ip) be an intuitionistic fuzzy 
soft ideal topological space and let t ~7. Then an 
intuitionistic fuzzy soft set is t*-intuitionistic fuzzy 
soft closed set if and only if it is the union of ant*- 
intuitionistic fuzzy soft closed set and an 
intuitionistic fuzzy soft set in I. 


Proof. Let Fa be a t*-intuitionistic fuzzy soft closed 
set. Then cl*(Fa) = Fa and FaU FA = Fa. Hence FA © Fa. 
Thus Fa= (Fa- Fa)U Fa, Fa - Fx €/ from Theorem 4.2 
and F,_ is t -intuitionistic fuzzy soft closed set. 
Conversely, let Fa= GsUlz, where Gz is t-intuitionistic 
fuzzy soft closed set and In€ /. Then F4= (Gs-Ie)*= 
Gz © cl(Gs) = GG Fa. Hence FaU F4= Fa. Thus cl*(Fa) = 
Fa. It follows that Fa is a t*-intuitionistic fuzzy soft 
closed set. 


5. Intuitionistic fuzzy soft I-open set 


Definition 5.1.Let (X, t, ip) be an intuitionistic fuzzy 
soft ideal topological space. An intuitionistic fuzzy 
soft set Fa on (X, E) is said to be intuitionistic fuzzy 
soft I-open set if FaCint(F,), where Fa is the 
intuitionistic fuzzy soft local function of Fa. 


Definition 5.2.Let (X, tT, rp) be an intuitionistic fuzzy 
soft ideal topological space. An intuitionistic fuzzy 
softset Faon (X, E) is said to be 


(i) Intuitionistic fuzzy soft semi-I-open set if 
Fa& cl*(int(Fa). 
(ii) Intuitionistic fuzzy soft pre-I-open set if 


FaGint(cl* (Fa). 

(iii) | Intuitionistic fuzzy soft a-I-open set if 
FaGint(cl*(int(Fa))). 

(iv) Intuitionistic fuzzy soft B-I-open set if 
FaGcl(int(cl*(Fa)). 


An intuitionistic fuzzy softsubset A of an 
intuitionistic fuzzy soft ideal topological space(X, 1, /) 
is said to be intuitionistic fuzzy soft-I-closed set 
(resp. intuitionistic fuzzy soft semi-I-closed set, 
intuitionistic fuzzy soft pre-I-closed set, intuitionistic 
fuzzy soft a-I-closed set, intuitionistic fuzzy soft B-I- 
closed set) if its complement is intuitionistic fuzzy 
soft -I-open set (resp. intuitionistic fuzzy soft semi-I- 
open set, intuitionistic fuzzy soft pre-I-open set, 
intuitionistic fuzzy soft a-I-open set, intuitionistic 
fuzzy soft B-I-open set). 


Theorem.5.1.Let (X, 1) be anintuitionistic fuzzy 
soft ideal topological space. Then the following 
statements hold: 


1) Every intuitionistic fuzzy soft open set is 
intuitionistic fuzzy soft a-I-open set, 

2) Every intuitionistic fuzzy soft-I-open set is 
intuitionistic fuzzy soft pre-I-open set, 

3) Every intuitionistic fuzzy soft a-I-open set is 
intuitionistic fuzzy soft semi-I-open set, 

4) Every intuitionistic fuzzy soft a-I-open set is 
intuitionistic fuzzy soft pre-I-open set, 

5) Every intuitionistic fuzzy soft semi-I-open set is 
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intuitionistic fuzzy soft B-I-open set, 
6) Every intuitionistic fuzzy soft pre-I-open set is 
intuitionistic fuzzy soft B-I-open set. 


PROOF 


1) Let Fa be an intuitionistic fuzzy soft open set. 
Then, we have Fa = int(Fa) since, 
FaCint(Fa)E cl*(int(Fa). But Fa is intuitionistic fuzzy 
soft open set then Fa=int(Fa)Gint(cl*(int(Fa))). This 
shows that Fa is intuitionistic fuzzy soft a-I-open set. 


2)Let Fa be an intuitionistic fuzzy soft-I-open set. 
Then, we have FaCint(F,), but Fa Gcl'(Fa), then 
F,Gint(cl’(Fa)). This shows that Fa is intuitionistic 
fuzzy soft pre-I-open set. 


3)Let Fa be an intuitionistic fuzzy soft a-I-open set. 
Then, we have FaGint(cl*(int(Fa)))€cl*(int(Fa))This 
shows that Fa is intuitionistic fuzzy soft semi-I-open 
set. 


4)Let Fa be anintuitionistic fuzzy soft a-I-open set. 
Then, we have FaGint(cl*(int(Fa)))Gint(cl’(Fa))This 
shows that Fais intuitionistic fuzzy soft pre-I-open 
set. 


5)Let Fa be an intuitionistic fuzzy soft semi-I-open 
set. Then, we have FaCcl*(int(Fa))€ cl(int(cl*(Fa))). 
This shows that Fa is intuitionistic fuzzy soft B-I-open 
set. 


6)Let Fa be an intuitionistic fuzzy soft pre-I-open set. 
Then, we have FaGint(cl’(Fa))& cl(int(cl‘(Fa))). This 
shows that Fa is intuitionistic fuzzy soft B-I-open set. 


Example 5.1. Let Fa = {F(e1) = {(a, 0.4, 0.5), (b, 0.3, 
0.7)}, F(e2) = {(a, 0.7, 0.2), (b, 0.5, 0.4)}}, t ={@, 1, Fa} 
and f = {@}. Therefore (X, t, J) is an intuitionistic 
fuzzy soft topological space. Let Gs = {G(e1) = {(a, 0.6, 
0.4), (b, 0.7, 0.2)}, G(ez) = {(a, 0.8, 0.1), (b, 0.9, 0.1)}} 
be an intuitionistic fuzzy soft set. Then cl*(int(Gs)) = 
cl*(Fa). Since F, = {e1 = {(a, 0.6, 0.5), (b, 0.7, 0.3)}, e2 = 
{(a, 0.3, 0.8), (b, 0.5, 0.6)}}. Therefore cl*(Fa) = 
FaU Fa={e1 = {(a, 0.6, 0.5), (b, 0.7, 0.3)}, e2 = {(a, 0.7, 
0.2), (b, 0.5, 0.4)}}. Therefore cl*(int(Gs)) = cl*(Fa) = 
{e1 = {(a, 0.6, 0.5), (b, 0.7, 0.3)}, e2 = {(a, 0.7, 0.2), (b, 
0.5, 0.4)}}. Hence int(cl*(int(Gs))) = 1.Therefore 
GsCint(cl’(int(Gs))). ie. Gs be an intuitionistic fuzzy 
soft a-I-open set but not intuitionistic fuzzy soft open 
set. 


Example 5.2.Let Fa = {F(e1) = {(a, 0.8, 0.2), (b, 0.8, 
0.1)}, F(ez) = {(a, 0.6, 0.3), (b, 0.6, 0.4)}}, Ge = {G(e1) = 
{(a, 0.2, 0.8), (b, 0.2, 0.8)}, G(ez) = {(a, 0.4, 0.6), (b, 
0.4, 0.6)}}, t ={@, 1, Fa, Ge} and/= {@}. Then (X, t,/) be 
an intuitionistic fuzzy soft topological space. Let 


Hc = {H(e1) = {(a, 0.6, 0.4), (b, 0.3, 0.7)}, H(ez) = {(a, 
0.9, 0.1), (b, 0.2, 0.8)}} be an intuitionistic fuzzy soft 
set. Since H¢ is intuitionistic fuzzy soft closed in t. 
Hence cl*(Hc) = HcU Hi={e1 = {(a, 0.4, 0.6), (b, 0.7, 
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0.3)}, e2 = {(a, 0.1, 0.9), (b, 0.8, 0.2)}}. Therefore 
HcEint(cl*(Hc)). He is an intuitionistic fuzzy soft pre- 
I-open set. Also HcG cl(int(cl’(Hc))). Hence Hc is an 
intuitionistic fuzzy soft B-I-open set but not 
intuitionistic fuzzy soft a-I-open set. 


Example 5.3. Let Fa = {F(e1) = {(a, 0.4, 0.6), (b, 0.3, 
0.6)}, F(ez) = {(a, 0.7, 0.3), (b, 0.5, 0.4)}}, t ={G, 1, Fa} 
and/ = {@}. Then (X, tJ) be an intuitionistic fuzzy 


REFERENCES 


[1] Molodstov, D. A. 1999. Soft Set Theory-First 
Result, Computers and Math. Appl.37,19-31. 

[2] Maji P. K, Roy, A. R.2003.Soft Set Theory, 
Computers and Math. Appl.45,555-562. 

[3] Zadeh, L. A. 1965. Fuzzy sets, Inform. And 
control, 8,338-353. 

[4] Atanassov, K.T.1986. Intuitionistic fuzzy sets, 
Fuzzy Sets and Systems.20, 87-96. 

[5] | Atanassov, K.T.1994. New operations defined 
over intuitionistic fuzzy sets, Fuzzy Sets and 
Systems. 2,137-142. 

[6] | Atanassov, K.T. 1999. Intuitionistic fuzzy sets: 
theory and application, Springer. 

[7] Szmidt, E., Kacprzyk, J. 2001. Intuitionistic 
fuzzy sets in some medical applications, Note 
on IFS 7. 58-64. 

[8] Szmidt, E. Kacprzyk, J. 2004. Medical 
diagnostic reasoning using a_ similarity 
measure for intuitionistic fuzzy sets, Note on 
IFS 10, 61-69. 

[9] Atanassov, K. 1988.Review and new result on 
intuitionistic fuzzy sets, preprint IMMFAIS. 1- 
88. 


E-ISSN: 2349 5359; P-ISSN: 2454-9967 


soft topological space. Let Gs={G(e1) = {(a, 0.6, 0.4), 
(b, 0.7, 0.2)}, G(ez) ={(a, 0.3, 0.6), (b, 0.5, 0.4)}} be an 
intuitionistic fuzzy soft set. Then int(Gs) = Fa. Hence 
Fa= {(e1) = {(a, 0.6, 0.4), (b, 0.7, 0.2)}, (e2) = {(a, 0.3, 
0.6), (b, 0.5, 0.4)}}. Therefore cl*(Fa) = FaU F,={e1 = 
{(a, 0.6, 0.4), (b, 0.7, 0.2)}, e2 = {(a, 0.7, 0.3), (b, 0.5, 
0.4)}}. Therefore cl*(int(Gs)) = cl*(Fa). Hence 
GsEcl*(int(Gs)) ie. Gs be an intuitionistic fuzzy soft 
semi-I-open set but not intuitionistic fuzzy soft a-I- 
open set. 


[10] Coker D., Demirci M. 1995. On intuitionistic 
fuzzy points, Notes IFS. 1,79-84. 

{11] Kuratowski, K. 1966.Topology, New York: 
Academic Press, Vol. I, 

[12] Vaidyanathaswamy, R. 1945.The localization 
theory in set topology, Proc.Indian Acad. Sci. 
20, 51-61. 

[13] Jankovic D. S., Hamlett, T. R. 1990.New 
topologies from old via ideals,Amer. Math. 
Monthly, 97. 295-310. 

[14] P.K. Maji, R. Biswas and AR. Roy, Intuitionistic 
fuzzy soft sets, J. FuzzyMath., 9(2001) 677- 
692. 

[15] Bora, M., Neog T.J., Sut, D.K. 2012.Some new 
operations of intuitionisticfuzzy soft sets, 
International Journals of Soft Computing and 
Engineering, 2,2231-2307. 

{16] LiZ., Cui, R.2013. On the topological structure 
of intuitionistic fuzzy soft sets, Ann. Fuzzy 
Math. Inform, 5, 229-239. 

[17] Osmanoglu, I., Tokat, D. 2013.On Intuitionistic 
Fuzzy Soft Topology, Gen. Math. Notes, 19, 59- 
70. 


All © 2020 are reserved by International Journal of Advanced Science and Engineering. This Journal is licensed 


under a Creative Commons Attribution-Non Commercial-ShareAlike 3.0 Unported License. 


Fadhil Abbas 


International Journal of Advanced Science and Engineering 


www.mahendrapublications.com 


